Background {#sec1}
==========

Kimura disease is a rare, chronic, inflammatory disorder of an unknown etiology. It manifests as multiple subcutaneous masses in the head and neck region due to cervical lymphadenopathy and salivary gland enlargement. Most cases of Kimura disease have been reported in the Asian population, particularly in south-east Asia. However, most studies on Kimura disease deal mainly with histopathological aspects, and there is scarce literature on the imaging features of the disease due to their low specificity. The objective of this case report was to explain in detail the imaging findings in Kimura disease with a description of diffusion characteristics of the lesions. Histopathological findings that support the diagnosis are also briefly discussed.

Case Report {#sec2}
===========

A 35-year-old female patient of Marathi Indian ethnicity was referred to our department with complaints of multiple swellings in both sides of the neck and in the left preauricular region for two years. On an ultrasound examination \[(US), Philips HD11XE\], the left parotid gland was massively enlarged and showed heterogeneous echotexture ([Figure 1](#f0001){ref-type="fig"}). On color Doppler, few prominent vessels with a low-resistance arterial waveform were seen ([Figure 2](#f0002){ref-type="fig"}). The right parotid gland also contained a focal lesion with similar echogenicity. Also, multiple enlarged cervical lymph nodes were seen at level I, II, III, and IV on the left side, and at level II and III on the right, with preserved central hilum and increased hilar vascularity on color Doppler ([Figure 3](#f0003){ref-type="fig"}). On plain CT (Siemens SOMATOM Definition AS 64x2 slice), the left parotid gland appeared enlarged and

![Low-frequency US image shows an enlarged left parotid gland with heterogeneous echotexture (arrow).](PJR-82-903021-g001){#f0001}

![Color Doppler image of an enlarged gland shows few prominent vessels with low-resistance arterial waveforms.](PJR-82-903021-g002){#f0002}

![High-frequency US image shows enlarged cervical lymph nodes with preserved central fatty hilum and increased hilar vascularity.](PJR-82-903021-g003){#f0003}

homogenously hypodense ([Figure 4](#f0004){ref-type="fig"}). A focal lesion with similar density was also noted in the right parotid gland. A contrast-enhanced scan showed heterogeneous enhancement of the left parotid gland. The enlarged lymph nodes showed homogenous intense enhancement without necrosis ([Figure 5](#f0005){ref-type="fig"}). No encasement/invasion of adjacent structures around the parotid was seen. On MRI (GE Signa HDxt 1.5 Tesla), the left parotid gland and lymph nodes appeared isointense on T1W images ([Figure 6](#f0006){ref-type="fig"}), hyperintense on T2W and STIR images ([Figures 7](#f0007){ref-type="fig"}, [8](#f0008){ref-type="fig"}), and showed enhancement on post-contrast T1W images ([Figure 9](#f0009){ref-type="fig"}). The left parotid gland appeared more heterogeneous on T2W and STIR images, with patchy enhancement on post-contrast sequences. In contrast, the lymph nodes showed a more homogenous pattern. The enlarged lymph nodes showed bright signal on diffusion-weighted imaging (DWI), with reduced apparent diffusion coefficient (ADC) values (0.00071×10^--3^ mm^2^/s) at b value of 800. In contrast, the left parotid gland and the focal lesion in the right parotid gland showed dark signal on DWI, with increased ADC values (0.00199×10^--3^ mm^2^/s) ([Figures 10](#f0010){ref-type="fig"}, [11](#f0011){ref-type="fig"}).

![Plain axial CT image at the level of oropharynx shows an enlarged, isodense left parotid gland and enlarged cervical lymph nodes (arrows).](PJR-82-903021-g004){#f0004}

![Coronal reformatted contrast CT image of the neck reveals heterogeneous enhancement of the left parotid gland (thick arrow) and homogenous enhancement of involved lymph nodes (thin arrows).](PJR-82-903021-g005){#f0005}

![Axial T1W MRI image at same level as in [Figure 4](#f0004){ref-type="fig"} shows an isointense left parotid gland (black arrow) and involved lymph nodes (white arrows).](PJR-82-903021-g006){#f0006}

![Axial T2W image at the same level shows a heterogeneously hyperintense left parotid gland (black arrow) and homogenously hyperintense lymph nodes (white arrows).](PJR-82-903021-g007){#f0007}

![Coronal STIR image shows hyperintense signal of involved areas.](PJR-82-903021-g008){#f0008}

![Axial post-contrast T1W image reveals heterogeneous enhancement of the left parotid gland (black arrow) and homogenous enhancement of involved nodes (white arrows).](PJR-82-903021-g009){#f0009}

![Axial DW image at b value of 800 shows decreased signal of the left parotid gland and increased signal in involved nodes.](PJR-82-903021-g010){#f0010}

![Color-coded ADC map at the same level shows increased diffusivity of the left parotid gland and restricted diffusion of involved nodes.](PJR-82-903021-g011){#f0011}

The patient had an increased level of leucocytes (14,000/mm^3^) and eosinophilia (45%). The patient under-went left parotidectomy with dissection of lymph nodes for suspected lymphoma. The specimens were stained with hematoxylin and eosin (H&E) and examined microscopically. The parotid specimen showed multiple areas of fibrosis with dense mononuclear infiltrate and multiple proliferative lymphoid follicles. All dissected lymph nodes showed reactive lymphoid hyperplasia and well-formed mantle zones without loss of nodal architecture. Dense mononuclear, particularly eosinophilic, cell infiltrate was noted ([Figures 12](#f0012){ref-type="fig"}, [13](#f0013){ref-type="fig"}).

![Low-power (10× magnification) histopathologic section of the excised specimen after H&E staining shows multiple lymphoid follicles (arrows) with intervening areas of fibrosis.](PJR-82-903021-g012){#f0012}

![High-power (40× magnification) histopathologic section of the same slide shows numerous eosinophils (closed arrows) and multiple areas of fibrosis (open arrow) in addition to lymphoid infiltrate.](PJR-82-903021-g013){#f0013}

Discussion {#sec3}
==========

Kimura disease, first reported as early as in 1937, was described in detail by Kimura in 1948 \[[@cit0001]\]. However, to date, only around 150 cases have been reported. It is a rare, chronic, infiltrative disease of an unknown etiology, possibly an allergic reaction to *Candida albicans* \[[@cit0002]\]. It is characterized by painless cervical lymphadenopathy and enlargement of salivary glands. Axillary and inguinal nodes are also reported to be affected in some cases. Nephrotic syndrome and disseminated intravascular coagulation have also been reported, underscoring the need for accurate diagnosis of Kimura disease \[[@cit0003], [@cit0004]\].

Imaging features on US are non-specific. The salivary glands, particularly the parotid, appear enlarged and show heterogeneous echotexture, more often hypoechoic, mimicking neoplasm, particularly lymphoma. Few prominent vessels with arterial waveforms can be seen within the salivary glands. The involved lymph nodes appear enlarged, with preserved central fatty hila, and show increased hilar vascularity. US is also helpful in guiding the biopsy of these lymph nodes. On CT, the enlarged salivary glands appear homogenously hypodense and show heterogeneous enhancement on post-contrast images \[[@cit0005]\]. In contrast, the enlarged lymph nodes show homogenous intense enhancement on contrast study without necrosis.

With the advantage of better soft tissue resolution and diffusion imaging, MRI is the imaging modality of choice in Kimura disease \[[@cit0006]\]. The salivary gland lesions appear iso- to hypointense to skeletal muscles on T1W images, heterogeneously hyperintense on T2W and STIR images, and enhance heterogeneously on post-contrast images. This is due to variable degrees of fibrosis within a single lesion. On the other hand, the involved lymph nodes appear more homogenous due to reactive hyperplasia. Diffusion features of the lesions are very poorly documented \[[@cit0007]\]. Only one study by Wang et al. has investigated diffusion imaging of Kimura disease, in which the ADC values of parotid lesions were higher in comparison to those of normal parotid glands, and the ADC values of enlarged lymph nodes were much lower \[[@cit0008]\]. Similarly, in our case, the parotid lesions showed increased diffusivity with higher ADC values compared to the contralateral normal gland. In contrast, the enlarged lymph nodes showed restricted diffusion with lower ADC values compared to uninvolved nodes. This unique paradoxical diffusion feature pointed towards the diagnosis of Kimura disease rather than neoplasia, in which the parotid gland usually shows lower ADC values.

Laboratory findings that are observed in Kimura disease include peripheral eosinophilia and increased blood immunoglobulin E levels. A definite diagnosis of Kimura disease is by histopathology, where dense lymphoid proliferation with extensive mononuclear, particularly eosinophilic, infiltration and variable fibrosis are noted.

Treatment of Kimura disease is primarily surgical. However, in case of recurrence, systemic corticosteroids or local radiotherapy may be necessary.

Differential diagnosis of Kimura disease includes lymphoma, metastases, tuberculosis, other granulomatous disorders, parotid neoplasms, and angiolymphoid hyperplasia with eosinophilia (ALHE). Proper clinical history with imaging and pathological findings is needed for specific diagnosis. In case of lymphoma, on MRI, the involved glands show signal similar to that found in Kimura disease on T1 and T2W images; however, they also show restricted diffusion with decreased ADC values. Other infiltrative parotid neoplasms show varying signal intensity on T1W and T2W images, may or may not show restricted diffusion, and usually show homogenous enhancement. Imaging features of tuberculosis and other granulomatous diseases on MRI are low T1 and high T2 signal of the involved glands with heterogeneous contrast enhancement. Presence of necrotic and calcified lymph nodes further points towards the diagnosis of tuberculosis. Although previously thought to be a subtype of ALHE, Kimura disease is now considered a separate entity, as ALHE affects skin but not lymph nodes.

Conclusions {#sec4}
===========

Although primary diagnosis of Kimura disease is pathological, diffusion-weighted imaging with ADC value correlation is an important tool alongside conventional MRI and CT for a proper diagnosis. The contrast in the ADC values between the parotid glands and lymph nodes is a specific finding and should be a take-home message with respect to diagnosing Kimura disease.
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